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(54) Swimming or diving goggles 

(57) Swimming or diving goggles comprising a one- 
ortwo-curved-lenssystem(1a, lb) having a progressive 
cornerless curvature of cylindrical type with vertical axes 
and variable radius, without curvature in the vertical 
plane and described by a peculiar geometrical law. ac- 
cording to which the front portion (3a. 3b) located in front 
of the user's eyes (El. E2) has a curvature radius not 
less than 130 mm, and the two lateral portions (4a. 4b) 


have a lower curvature radius, anyway not less than 25 
mm. The distance of the lens or lenses (1 a, 1 b) from the 
user's face Is extremely reduced and such that two rays 
(r, s) coming out from the eyes (E1 , E2) and lying on the 
horizontal plane intersect the lens or lenses (1a, lb) at 
two point (R, S) such that the perpendiculars (NR, NS) 
to the Inner surface of the lens or lenses (la, 1 b) at those 
two points (R, S) form an angle (D) not greater than 30** 
therebetween. 
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Description 


The present invention is related to goggles for 
swimmers or divers. 

For a more complete understanding of the inven- 
tion, it is convenient to state beforehand a brief expla- 
nation in connection with the background art in the gen- 
eral field of unden/vater vision. 

It is well known that the main problem to be faced 
with in undenwater vision is related to the fact that a non 
planar lens, which in the air would not cause visible or 
remarkable distortions, underwater is instead constitut- 
ing a dioptric surface when separating water from air. It 
is to be pointed out that, in the present description and 
in the following claims, the term "lens" is intended to des- 
ignate precisely the transparent optical diaphragm 
which in use is separating the water environment from 
the air volume comprised between such diaphragm and 
the surface of the user's face sun-oundlng his eyes. 
Since water and air have quite different indexes of re- 
fraction, a curvature or a prismatic configuration of the 
lens hugely affects the refractran problems. 

The general state of the art related to masks and 
goggles for swimmers or divers Is diagrammatically 
shown in Figures 9 through 15, which are top plan and 
partially sectioned views of different conventional solu- 
tions. 

Figure 9 depicts a first known arrangement, normal- 
ly employed in the case of diver masks, according to 
which a planar lens is provkJed. which can be formed by 
a single or by two symmetrical pieces, mutually kept co- 
planar by a rigid frame stmcture. This is the most com- 
mon arrangement, even due to technological reasons 
deriving from easy manufacturing of planar glass lens- 
es. In use. vision is without defects, but the visual field 
Is necessarily limited, i.e. is laterally null. Moreover, hy- 
drodynamic encumbrance is relevant. 

Figure 1 0 shows a configuration including two dis- 
tinct non co-planar lenses: in this case the hydrodynam- 
ic encumbrance is reduced, but vision is quite poor. Ac- 
tually, a same object seen in the water by both eyes orig- 
inates two different images, which makes the user feel 
queasy. 

Figure 11 shows another known arrangement with 
a planar front lens and two lateral angled planar lenses. 
In this case the visual field is extended frontally and even 
laterally, but the image is broken into three pieces owing 
to the presence of two "blind" intermediate fields, corre- 
sponding to the angles formed between the central lens 
and two lateral lenses. The visual effect is accordingly 
very annoying, even in consWeration of the fact that wa- 
ter refraction further magnifies the above two blind 
fields. Even in this case the user is subjected to nausea 
and confusion due to fact that the watched object some- 
how disapp arsandr appears. 

Figures 12 and 13 show two known arrang ments 
according to which the lens is entirely or partially cun^ed, 
but with an erroneous curvature or with a position of the 


lens too much spaced ahead of the face and thus of the 
user's yes. With the solution according to figure 12, in 
which the lens is entirely cun/ed with a constant curva- 
ture radius, the image is doubled in correspondance of 
5 the central area of the lens (same defect as in the case 
of figure 10), owing to a too small curvature radius in 
that area. With the solution according to figure 13, 
wherein only the lateral portions of the lens are cun^ed 
while the central front portion is planar, vision through 
10 the lateral areas produces out of focus and deformed 
images. 

The siluatfon does not improve with solutions, sim- 
ilar to that depicted in figure 12 or in figure 13, in which 
however the lens profile is curved not only in the hori- 
is zontal plane, but also in the verlrcal plane, for instance 
such as disclosed and illustrated in German patent ap- 
plicatk>n DE-A-4218349. As a matter of fact such a sub- 
stantially spherical cun/ature generates additional im- 
portant visual defects: firstly, the central substantially 
20 planar area of the lens - which would provide a vision 
practically deprived of defects - is indeed too reduced, 
since delimited, not only at the right and left sides but 
also above and below the line joining the two optical 
centers of the lens, by a wide tone area originating im- 
^5 portant optical imperfectk>ns. Secondly, hugely de- 
formed and out-of-focus images come from the two up- 
per and lower curved areas, which hit portions of the 
user's eyes which are perfectly capable of accurate vi- 
sbn (the tower portion is the one which is normally em- 
30 ployed when reading, while the upper portbn is often 
used for far vision), and thus perfectly suitable to detect 
even the slightest optical defect, whrch again involves 
annoyance and nausea for the user. 

In this specific field of goggles for swimming or div- 
^ ing, the currently available known solutions substantially 
correspond to those depicted in figure 10, already dis- 
closed in the above, and in figures 14 and 15. In the 
case of figure 1 4 two separate lenses are provided, hav- 
ing respective planar front surfaces and respective pla- 
40 nar or cylindrical lateral surfaces. This solutton involved 
the same defects as the arrangement previously dis- 
ctosed with reference to figure 1 1 . with the further incon- 
veniences consisting of image doubling at the central 
separation area between the two lenses, when watching 
close objects. 

In the case of figure 15 two distinct and separate 
lenses are also provided, each having a front portion 
merging with a lateral curved portion. This arrangement 
corresponds to that disclosed and illustrated in British 
^ patent GB-1431 954, according to which the two lenses 
are part of two respective eyepieces centrally connected 
by a flexible bridging strap, whereby their mutual posi- 
tioning is not rigid. Moreover, according to the above pri- 
or document the lenses have a curvature not only in the 
^ horizontal plan , but also in the vertical plan .according 
to a crowned configuration such that th r sp ctive cen- 
tral areas placed in use In front of the user's eyes are 
remarkably advanced, i.e. quit spaced ahead of the 
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eyes thems Ives. This arrangement Involves the sum of 
vision defects and inconveniences previously disclosed 
with reference to the solutions shown in figure 10 and 
13. . 

In addition to the above inconveniences from the 
optical point of view, the goggles for swimmers or divers 
according to the prior art are further afTected by the fol- 
lowing additional problems. 

As far as wearing on the user's face Is concerned, 
while in the case of the masks the bearing area thereof 
has a continuous annular shape so as to include the us- 
er's nose and to rests above the user's upper lip, In the 
case of goggles having two distinct eyepieces, whereby 
the user's nose is not enclosed, bearing on the user's 
face takes place through respective annular contact 
members In correspondance of the eye orbits. In order 
to ensure watertightness of these annular contact mem- 
bers, the two eyepieces are made mutually orlentable 
in connectran both to center-to-center and Inclination 
thereof, which produces as a consequence Important 
visual defects. 

In addition to the above, a remarkable lack of com- 
fort and a certain physical annoyance are experienced 
by the user. On the other hand, the presently existing 
goggles are suitable neither for plunging nor for fast 
swimming: protrusion of the two eyepieces forwardly 
and laterally of the user's face actually make these gog- 
gles hugely dragging and also unstable, since impact 
thereof with the water has a tendency to displace them 
from the correct positbn relative to the user's face. 
Moreover since the lenses of the conventional goggles 
are normally made of glass having a thickness generally 
comprised between three and five millimetres, these 
known goggles are equally unsuitable to be employed 
either for fast swimming, or in stream or rough water or 
for plunging, owing to their massive structure and rela- 
tively remarkable weight. Brittleness of glass, even if 
tempered, renders these goggles dangerous for In- 
stance even upon start plunging in swimming competi- 
tion. 

In the known swimming goggles wherein position- 
ing of the lenses relative to the theoretical one Is ex- 
tremely variable owing to the absence of a mutual rigid 
connection therebetween, additional visual defects are 
originated consisting of image doubling and deforma- 
tion, with a consequent nausea effect for the user. 

A further problem is related to adjustment of the 
goggles retainer strap behind the user's head. Different- 
ly from the case of modern diving mask, in which so- 
phisticated autonnatic buckle systems (such as those 
disclosed In US-A-4,607,398 and In Italian Uility Model 
IT-U-1 67555) enable adjustment of the retainer strap by 
a simple operation with the mask on, not even one ex- 
ample of swimming goggles exists which does not in- 
stead require complex operations, which can not be per- 
formed while th goggl s are worn by the user This is 
due to the fact that no goggles designer has ever con- 
ceived an automatic buckle which is sufficiently compact 


to be hous d within the small goggles size. 

The object of the present invention is to provide a 
global solution to solve all the above referenced prob- 
lems and inconveniences related to the prior art. 
s A particular object of the invention is to provide 
swimming or diving goggles adapted to ensure in use a 
totally panoramic vision substantially over 180**, de- 
prived of obstacles and without important optical distur- 
bances. 

10 A further particular object of the invention is to pro- 
vide swimming or diving goggles having an extremely 
reduced hydrodynamic drag and, as a consequence an 
enhanced stability on the user's face. 

Stilt another particular object of the Invention Is to 

15 provide goggles ensuring watertight and comfortable 
bearing onto the user's face over the largest face con- 
formation range. 

A further particular object of the invention is to pro- 
vide swimming or diving goggles having a drastically re- 

20 duced weight. 

Another particular object of the invention is to pro- 
vide swimming or diving goggles enabling easy adjust- 
ment of the retainer strap around the user's head, even 
while the goggles are worn. 

2S According to the invention, these objects ar 
achieved by swimming or diving goggles of the type set 
forth in the preamble of claim 1 (and corresponding to 
the prior art known from the above mentioned document 
GB-B-1431954), the nnain feature of which is defined in 

30 the characterising portion of claim 1 . 

Additional secondary features of the invention are 
defined in the subclaims. 

The features and advantages of the invention will 
become apparent through the following detailed de- 

35 scriptbn, with reference to the accompanying drawings 
purely provided by way of non limiting example, in 
which: 

Figure 1 is a diagrammatic front elevatlonal view 
40 showing in a simplified way the essential construc- 
tion of a pair of swimming or diving goggles accord- 
ing to the invention, for a general lllustratbn of the 
conceptual geometrical principles thereof, 
figure 2 is a plan view from above of figure 1 , 
45 . figure 3 is a perspective view showing one example 
of a preferred embodiment of the goggles according 
to the Invention, 

figure 4 is a partial and partially exploded lateral el- 
evational view of figure 3, 
so . figure 5 is a horizontally sectioned and enlarged 
view along line V-V of figure 3, 
figure 6 is a vertk^lly sectioned view along VI-VI of 
figure 5, 

figure 7 is a horizontally sectioned view along Vil- 
55 VII Of figure 3, 

figur 8 is a v rtical section along tin VIII-VIII of 

figure 7, and 

figures 9 through 1 5 are diagrammatic and horizon- 
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tally sectioned top plan vi w showing the solutions 
according to the prior art as previously disclosed. 

it is to be preliminary pointed out that in the forego- 
ing and in the following the terms "horizontal" and Ver- s 
tical". "upper" and "lower " and the like are intended to 
be referred, for convenience of description, to the worn 
condition of the goggles according to the invention on 
the face of an upstanding user. 

In general terms, novelty and inventiveness of the to 
goggles according to the invention consist, from a con- 
ceptual point of view, of a particular geometry capable 
to provide a practically non deformed vision In the areas 
at which the human eye is organised to see perfectly 
(front, up, down), while consigning to the two lateral ex- is 
tremes the less perfect vision area, through a proper se- 
lection of the sectors in which the visual apparatus is not 
sufficiently accurate as to perceive defects and being 
thus consequently disturbed. 

This conceptual principle is explained in figures 1 20 
and 2, showing in a diagrammatic and simplified way 
the essential structure of the goggles according to the 
invention, with reference to the worn condition thereof 
on the face of a swimmer or diver. This structure of the 
goggles consists of a pair of side-by-side curved and 2S 
symmetric lenses 1a, lb mutually connected to each 
other by a rigid or semi-rigid support, ideally Indicated 
as 2 In these figures (and which shall be disclosed in 
more detailed in the following), ensuring constancy and 
undeformability of the geometrical chaiactertstics of the so 
two lenses la, 1b, It Is to be pointed out that the two 
lenses la, lb. may be Integrally formed as portions of 
a single transparent sheet In case this single sheet is 
also self-supporting, the rigid structure 2 may simply in- 
clude a bridge portion of this sheet, nnade in one piece 3S 
with the portions thereof defining the lenses la. lb. In 
alternative, and according to the preferred embodiment 
which shall be disclosed In the following with reference 
to figures 3 through 6, the lenses la, 1 b are formed by 
two distinct transparent sheets and the structure 2 is 40 
constituted by a supporting frame with which the two 
lenses la. lb are sealingly assembled. 

In either case the lenses 1a, 1b are in use applied 
in a watertight fashion against the surface of the user's 
face surrounding his eye El . E2 by means of respective 45 
soft contact members, not depicted for simplicity in fig- 
ures 1 and 2, which ideally define with the lenses la, lb 
a pair of eyepieces. This soft contact members, which 
shall be disclosed in more detail in the following, are 
preferably constituted by respective portions of a single so 
annular seal having an eight-defomned continuous oval- 
old shape so as to bear against the user's forehead, 
temples, checks and nasal septum. In alternative, the 
©oft contact members may be fonmed by portion of a sin- 
gle annular seal having a continuous oval shape, bear- ss 
ing not on the nose but against the upper lip of the user, 
so as to enclose the nose as a conventional diving mask. 
According to a further alternative, the soft contact mem- 


6 

bers may be fornied by two distinct annular seals, each 
surrounding a respective user's eye. 

Accordingly, the term "eyepiece" such as used in 
the present disclosure and in the appended claims is to 
be intended as ideally referred, independently of the 
presence or absence of a support frame for the lenses 
la. lb, to the elementary structure defined by: 

each lens (either distinct and separate from the oth- 
er lens, or in one piece with the other lens and, in 
the latter case, even if the support structure of the 
goggles is simply formed by the single self-support- 
ing sheet defining the integral lenses la, lb), 
the related seal member for watertight contact onto 
the surface of the user's face (formed as an integral 
portion of a single annular seal having either a eight- 
deformed continuous ovak)id shape or a continuous 
oval shape, or formed by an annular seal distinct 
from that of the other lens). 

The fundamental feature of the assembly formed by 
the lenses 1 a, 1 b and by the support structure 2 consists 
of the combination between a unique progressive cur- 
vature and extreme proximity to the user's face i.e. to 
the eyes El , E2. of that surface of curvature in use of 
the goggles. 

In more detail, each lens 1 a, 1 b is designed accord- 
ing to a vertical cylindrical surface, i.e, a surface having 
a cu wilinear generating line lying on the horizontal plane 
and rectilinear vertical directrixes. In other words, this 
surface can be assimilated to a variable radius and ver- 
tical-axes cylindroid. Any further curvature, namely in 
the vertical plane as in the case of the above-mentioned 
document DE-A-42 18 349 is specifically excluded. 

The above curvature is disclosed by a peculiar ge- 
ometrical law, according to which the inner front portion 
of each lens la. lb, i.e. that shown as 3a, 3b an sub- 
stantially comprised between central vertical simmetry 
plane A of the goggles and the vertical plane B1 . B2 sub- 
stantially passing through the center of the correspond- 
ing eye El, E2 of the user, is only slightly cun^ed, i.e. 
nearly having a planar configuration, while the outer lat- 
eral portion, i.e, the one extending beyond the vertical 
plane B1, B2 and designated as 4a, 4b. respectively, 
has a greater curvature. 

According to the invention, the curvature radius of 
each front portion 3a, 3b, indicated as R3, is not less 
that 130 mm, and is preferably of about 200 mm. The 
curvature radius of each lateral portion 4a, 4b, indicated 
as R4, is instead not less than 25 mm, and Is preferably 
of about 35 mm. Connecting areas between the portions 
3a, 4a and 3b, 4b are progressively and snnoothly merg- 
ing with each other, without comers or discontinuities. 

Inoth r words, th area placed in front of the center 
of the us r'sfac , up to the center lin softh ey sEI. 
E2, or little farth r, of the assembly formed by the two 
lenses la, lb (i.e. the area through which objects are 
se n with both eyes) has a quite great curvature radius 
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and, as previously pointed out, is nearly planar, which 
nables to prevent Image doubling. If an object can be 
seen by both eyes El . E2, the related signal to the right 
eye E2 is almost same as the signal to the left eye El. 
Departing from the central area towards the right and s 
left ends of the assembly formed by the lenses la, 1b, 
the curvature radius decreases, in a progressive fash- 
ion, which enables hugely widening the visual field to 
the right and to the left, up to a coverage of about 1 80*. 
Moreover any risks of doubling images is prevented, io 
since vision through these extreme areas is perfonned 
by one single eye. On the other hand any out-of-focus 
defects, due to the relevant cylindrical dioptric surface, 
are barely detected since seen by the outer lateral pe- 
ripheral areas of the eyes, which are very little sensitive is 
to optical defects and instead more adapted to reveal 
the presence of an object or its motion, rather than to 
notice the details thereof. Additbnally the absence of 
any discontinuities, l.e. the smoothly and progressively 
merging surfaces of the two lenses 1 a, 1 b, with progres- 20 
sively decreasing curvature radiuses, enable making 
the transition to areas having more Important out-of-fo- 
cus defects practically not perceptible. 

It is to be pointed out that a perfectly planar config- 
uration of the front portion 3a, 3b of the lenses la, 1b 2S 
should be avoided, since honnogeneously perfect vision 
over a too wide sector might instead give a non homo- 
geneity impression if compared with the lateral slightly 
imperfected vision. In other words, motion of an object 
might appear discontinuous, and accordingly an even 30 
slightly cylindrical conformation of these central portions 
3a, 3b is to be considered as preferred. 

As previously set forth, this progressive curvature 
arrangement is combined, according to the inventbn, 
with an extreme proximity between the curvature sur- 35 
face of the lenses la, lb and the user's eyes El, E2. 
This proximity can be geometrically defined, precising 
that the two visual rays r and s, lying on the horizontal 
plane, coming out from the two eyes E2, El , respective- 
ly, and diverging by a same angle C of 1 5** with respect 40 
to the corresponding vertical plane B2, B1, must hit the 
inner surface of the lenses 1 b, 1 a at two points R and S 
such that the perpendiculars NR and NS to the surface 
at these two points are diverging from each other by an 
angle D not greater than 30'. This angle D can be for 4s 
instance of about 21 

The conceptual principles of the invention such as 
disclosed In the above with reference to figures 1 and 2 
can be put Into practice according to the preferred em- 
bodiment of the invention shown in figures 3 through 6, so 
to which reference will be made In the following. 

In these figures the curved lenses la, lb are actu- 
ally constituted by two different and symmetrical thin 
sheets (1-2 mm), preferably made of transparent, pos- 
sibly coloured, organic material (CR 39, polycabomate, ss 
cellulose ac tat or propionate, etc), also possibly tr at- 
ed by anti-tarnishing methods on the inner surface and/ 
or by anti-scratching and/or mirroring and/or photoab- 


sorbing methods or the like either on the outer surface 
or within the mass thereof. 

The rigid or semi-rigid connecting structure 2 be- 
tween the lenses la, lb Is formed by a frame normally 
made in one piece of moulded plastic material with a 
relatively thin constmction and a cun/ilinear configura- 
tion precisely corresponding to that of the two lenses la, 
lb. In the case of the shown example, the frame 2 de- 
fines lowerly a central recess 5, made convex so as to 
avoid contact with the user's nose and connected to the 
frame upper side 6 through a vertical bridge 7, which 
ideally subdivides the goggles into two eyepieces 8a, 
8b, which are thus connected to each other substantially 
rigidly, and anyhow firmly. 

In this case therefore each eyepiece 8a, 8b comprises 
in practice a respective annular portion 2a, 2b of the 
frame 2 within which the corresponding lens la. lb is 
sealingly fitted in the way which shall be clarified here- 
below. 

At the Inner side of the goggles, each eyepiece 8a, 8b 
is completed by a respective soft contact member 9a. 
9b Into whbh an inner continuous seal 9 is ideally sub- 
divided, wh ich in use is to be applied in a watertight fash- 
ion against the surface of the user's face. The seal 9. 
having a generally cun/ilinear configuration correspond- 
ing to that of the lenses la, 1 b, is formed as an eight- 
defomned continuous ovaloid so as to bear against th 
forehead, the temples, the cheeks and the nasal septum 
of the user, thus enclosing his eyes El, E2. The seal 9 
may be made of elastomeric material (rubber, silicone, 
PVC, etc.), or of foamed material, as stated in one con- 
tinuous piece. 

It is however to be pointed out that the construction of 
the frame 2 as well as that of the seal 9 might be different 
from that shown in the drawings, for instance so as to 
bear interiorly not on the nose but on the upper lip of the 
user, thus enclosing the nose as a conventional diving 
mask. In this case the seal 9, also made in one contin- 
uous piece, would have a substantially oval general de- 
sign. According to a further alternative embodiment, the 
contact members 9a, 9b into which the seal 9 is ideally 
subdivided might be constituted by two closed rings, 
separated from each other ormutually connected in cor- 
respondence of the vertical bridge 7 of the frame 2. 
It is further to be pointed out: as already clarified In the 
above, that the two eyepieces 8a, 8b might simply be 
defined by the two lenses la. 1 b together with the related 
seal portions 9a, 9b, thus suppressing the frame 2. In 
this case the lenses la, lb would be simply connected 
to each other in a substantially rigid fashion in corre- 
spondence of the center line of the goggles, namely 
would consist of integral portions of a single self-sup- 
porting transparent sheet. According to this construc- 
tion, the portions 9a, 9b of the seal 9 would be directly 
s cur d in a watertight manner to th inn rfac softh 
lens s la, lb, by conventional m thods such as bond- 
ing and the like. 

In the case of the shown example, a unique assembling 
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system between the lenses la. 1b, th seal 9 and the 
frame 2 is provided, employing a pair of hollow closure 
members 10 arranged at the opposite ends of the frame 
2. flush therewith and forming extensions of the curva- 
ture thereof, and also providing two buckles for the an- s 
choring and adjustment of an elastic strap 11 intended 
for retention of the goggles around the user's head. 
The strap 1 1 , normally made of elastomeric material and 
preferably fonned In its central portion with a widening 
areo or by two or more distinct strips so as to better wrap 
the back of the user's head, is provided at its ends with 
vertical indentations 12, preferably designed as saw 
teeth. Referring in detail to figures 4 through 6, each an- 
nular portton 2a, 2b of the frame 2 is open at 1 3, i.e. at 
the respective end opposite to the central bridge 7. In 
correspondence of the opening 1 3, each annular portion 
2a, 2b is integrally formed with an upper terminal low- 
ered plate 14 and with a lower terminal lowered plate 
16. At the edges of the opening 13, the plates 14 and 
1 6 are formed with respective planar bearing flanges 1 7, 20 
1 8. Moreover each upper plate 1 4 has a respective slot 
15 whose rear edge defines a deviating member 15a. 
Each hollow closure member 1 0 is normally formed with 
one piece of moulded plastic material, with a general 
shape complementary to that of a respective pair of ^5 
plates 14 and 16, The hollow closure member 10 has 
on its rear wail an aperture 19, and on its front wall a 
resiiiently deformable integral wing 20 on the inner sur- 
face of which a catch tooth 21 is integrally formed. Be- 
neath the resilient wing 20, the ctosure member 10 Is 30 
innerly provided with an integral guide groove 22. 
Moreover each hollow closure member 10 may be in- 
nerly formed with integral retainer members (not shown 
in the drawings) adapted to engage, by means of a snap 
fit, corresponding integral retainer elements (also not 3S 
shown in the drawings) of the respective plate 14 and/ 
or 16 of the frame 2. 

Referring in better detail to figures 5, 7 and 8, the frame 
2 is formed at the inner side of each annular portion 2a, 
2b with a circumferential channel-like seat 23, extending 40 
also along a corresponding side of the central bridge 7, 
and the seal 9 is provided along the front edge of its 
portions 9a, 9b with corresponding annular grooves 24. 
Assembling of the goggles is carried out as follows. 
Firstly the two lenses la. 1 b are fitted into the grooves 4S 
24 of the respective porttons 9a. 9b of the seal 9, and 
the two assemblies thus formed are then fitted Into the 
respective seats 23 of the annular portions 2a, 2b of the 
frame 2. To do this it is sufficient to slightly separate the 
plates 1 4 and 18 relative to each other, so as to elasti- so 
cally open the annular portions 2a, 2b and thus allow 
introduction of the lenses la, lb together with the re- 
spective seal portions 9a, 9b. 

The two closure members 10 are then inserted, after 
bringing the plat 1 4 and 1 6 n ar to each other so as to 
close the r lat d annular portions 2a, 2b. Mounting of 
the closure members 10 is performed by slidably cou- 
plingthe flanges 17, 18of the plates 14, 16intothe guide 


groov s 22, and subsequent mutual snap ngagement 
between the respective retainer elements. 
Lastly the indented ends 1 2 of the strap 1 1 are connect- 
ed to the respective closure members 1 0, which enables 
both to perform anchoring of these Indented ends 12 
and at the same time keeping, as a safety function, the 
closure members 10 secured relative to the frame 2. To 
do this, each indented end 12 is firstly introduced 
through the corresponding openings 19 and 15 and 
then, after slightly deflecting outwardly the related wing 
20, the indented end 12 is pulled outside of the closure 
member 1 0. Accordingly withdrawal of the closure mem- 
bers 10 relative to the frame 2 is further prevented by 
the Indented ends 12 themselves. 
In use, securing the strap 11 behind the user's head is 
ensured by retainment of the indented ends 1 2 between 
the respective deviating edges 1 5a on one side, and the 
catch teeth 21 on the other side. In case tightening of 
the strap 1 1 1s to be Increased, It Is sufficient to manually 
grasp and pull reanwardly one or the other indented end 
12, so as to perform temporary disengagement thereof 
from the respective catch tooth 21 , due to elastic defor- 
mat bn of the related wing 20, up to the desired tighten d 
condition. To loosen the strap 11 it is sufficient to elas- 
tically deform one or the other wing 20, pulling It manu- 
ally outwardly, thus disengaging the related catch tooth 
21 from the corresponding indented end 12 up to the 
desired loosened condition. 

It will apparent from the foregoing that the frame 2, hav- 
ing the same cuivilinear design of the lenses la. 1 b and 
having a minimum encumbrance and thus providing 
minimum hydrodynamic drag, accomplishes the follow- 
ing essential tasks: 

securing the lenses 1a, lb and the seal 9 therebe- 
tween, in a mechanical resistant and watertight 
fashion, 

keeping the lenses 1 a, 1 b in a strictly constant mu- 
tual position relative to each other, thus preventing 
any risks of image doubling (and. in the case of a 
one-piece lens, warranting indefomnability and cur- 
vature constancy thereof), 
- anchoring of the ends 1 2 of the strap 11 . 

The advantages of the goggles according to the in- 
vention can be summarized as follows. 

Vision 

In use, vision of the swimmer or diver is fully pano- 
rama, over substantially 180". An object travelling along 
the visual field is seen as moving continuously from one 
end to the other end of the field, never disappearing (ab- 
sence of blind spots), and without the virtual imag 
thereof b ing subjected to sudd n and baffling shiftings. 
In the area of maximum visual concentration (i.e. In 
front, where the object is seen with both user's eyes), 
the image is practically not doubled. Indeed, calcula- 
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tions based on the geometrical optics laws would pro- 
vide a very sliglit image doubling, which however in 
practice is not perceived. The explanation for this re- 
sides in that the portion of the cerebral apparatus per- 
forming vision is capable to mediate between two differ- 
ent pieces of information, provided that same are not 
too different from each other: more precisely it selects 
therebetween the one which is considered more credi- 
ble (for instance choosing the signal provided by the 
more active of the two eyes), and without any trouble 
considers that information as a single and truthful im- 
age. It can be easily verified that the operation of image 
unification requires no appreciable cerebral labour up to 
small doubling angles; above certain angle values, in- 
tense and unnatural efforts are instead required, which 
can not be protracted for a long time and which may 
cause anyway nausea and dizziness. 
Only at the lateral areas, refraction through the cylindri- 
cal dioptric surface having a greater curvature produce 
a slight outof-f ocus and deformation effect of the image, 
which however in practice is very difficult to perceive 
since coming from the extreme lateral zones of the eye, 
naturally much less accurate and sensitive. This effect 
is widely balanced by the total freedom of the visual field 
and by the pleasure of watching "without blinkers'. 
Moreover the progressive and smooth variation of the 
curvature radius provides a pleasant continuity sensa- 
tion in connection with image quality of an object moving 
along the visual field. The visual defects of the extreme 
sectors (out-of -focus, image deviation) gradually de- 
creases while the object is approaching the center of the 
visual field. Therefore these defects become null and 
then gradually increase again in a 'soft" manner, and 
thus in practice in a non perceivable way. 

Stability on user's face 

The feature according to which the frame confomns, 
as viewed vertically, the profile of the forehead without 
any projection increase at the extreme lateral portions 
thereof, prevents that accidental collisions or impacts 
with the water may displace the goggles from the user's 
face. 

HvdrDdvnamIc performance 

The slight projection from the user's face and the 
absence of any protuberances contribute to drastically 
reduce the hydrodynamic drag of the goggles. 

Safety 

The fact that the goggles are not employing glass 
lenses (as known britti ), along with and the extreme 
compactn ss on th us r's face mak th goggi s ab- 
solut ly safe and unbreakabi . 


Lightness 

The noticeable thin structure (approximatively the 
frame 2 can be only about six millimetres thick, whilst 

s twelve millimetres are usually necessary for goggles or 
masks with planar lenses, and also the seal 9 has a re- 
duced thickness and thus a light weight) and the use of 
organic lenses, limit the weight of the goggles according 
to the invention to about 70 grams as compared with an 

10 average of about 110 grams of conventional goggles, 
with consequent additional advantages in terms of com- 
fort and stability on the user's face. 

Watertightness and comfort 

IS 

The defect of conventional goggles whose eyepiec- 
es are connected In a non-rigid fashion, whereby water- 
tightness is hugely depending upon the anatomy of the 
user's eye-sockets which often requires exasperated 

20 strap tensioning, Is prevented. Also prevented is the de- 
fect of the conventional diving masks, whose sealed 
contact against user's upper lip produces numbness, re- 
quires immobility and is anyhow precarious In case of 
moustached users. 

2B Sealed contact between forehead, temples, 
cheecks and nose is much easier and conforms the 
higher percentage of face profiles. 

: Independence of vision from trimming 

30 

The visual performance is independent of the strap 
tensioning, and is permanently maintained since the 
center-to-center distance and inclination of the eyepiec- 
es are constant. The rigid or semi-rigid connecting struc- 
55 ture makes the optical geometry of the goggles invaria- 
ble, even with a slight strap tensioning, which further 
prevents visual defects and image doubling. 

Strap adjustment 

40 

Without unwearing the goggles, lengthening the 
working portion of the strap by releasing tensioning 
thereof can easily be performed by a single finger, so as 
to pull outwardly one or the other of the resilient wings 
45 20. These operation is ergonomically advantageous as 
compared with those mask buckles In which it is instead 
necessary to push inwardly a strap locking member 
(such as for instance in already previously mentbn d 
documents US-A-4,607,398 and IT-U-1 67.555). The 
50 pulling action outwardly does not involve in fact any dis- 
placement of the goggles relative to the user's face and, 
consequently, any risks of painful contact thereof 
against rigid part. 

Toincr as th strap tensioning, as air ady pointed 
55 out it is sufficient to pull r arwardly on orth oth rfre 
nd of th strap itself. 

Naturally the details of constructkxi and the embod- 
iments may be wkJely varied with r sp ct to what has 
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been disclosed and illustrated, without thereby depart- 
ing from the scope of the present invention, such as de- 
fined in the appended claims. Thus, for example, the fol- 
lowing variants are also to be contemplated: 

the shape of the contact area of the goggles against 
the user's face may be same as that of a conven- 
tional diving mask, i.e. also include the user's nose; 
the design of the goggles contacting area on the us- 
er's face may be doubly annular, instead of mono- 
annular, i.e. such as to completely surround one 
and the other user's eyes, provided that the rigid 
structure (frame) keeps unchanged the correspon- 
dance between the theoretical geometrical surface 
and the shape and actual positioning of the two 
lenses; 

the lenses may also be made of curved and tem- 
pered glass; 

assembling of the seal 9 with the lenses may be 
performed even by means of different systems, and 
the two open-ring 2a, 2b configuration of the frame 
2 may employ, for closure thereof, different systems 
from the buckles disclosed in the above: for in- 
stance, these systems may include screws, snap- 
fit elements, restrained joint members, etc. Moreo- 
ver it is not to be excluded, as in several diving 
mask, a locking system between lenses and frame 
including one or two auxiliary inner resilient rings, 
intended to axially press the fens against the seal; 
the seal may be made of foamed material, such as 
formed neoprene or polyurethane; 
the self supporting structure (frame) instead of rigid 
may be semi-rigid or slightly flexible; in this case 
constancy of the mutual geometric position be- 
tween the two lenses may be warranted by co-op- 
eration between this semi-rigid structure and bear- 
ing of the goggles against the user's forehead, 
whfch may practically afford a sufficient structural 
stability of the entire goggles; 
the strap buckles disclosed in the above may be ei- 
ther less sophisticated (for instance made of simple 
slots through which the strap is passed through and 
anchored), or more sophisticated (for instance in- 
cluding rotary devices, pivoted links or rollers to fa- 
cilitate strap sliding, etc.); 
the frame may be simplified or even suppressed, 
and accordingly - as already pointed out - the sup- 
porting structure shall be constituted by the lenses 
themselves having a self-supporting capacrty, with 
the seal simply bonded to the inner face of the lens- 
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Claims 

1. Swimming or diving goggles including: 

- a pair of sid -by-side symmetrical lenses (la. 


IS 


20 


2S 


30 


35 2. 


40 


45 


SO 


ss 


lb), distinct from each other or form d in one 
piece, 

contact means (9) sealingly connected to said 
lenses (la, 1b) and in use to be applied in a 
watertight fashion onto the face surface sur- 
rounding the eyes (El , E2) of a user; 
connecting means (2) between said lenses (1 a, 
1b); 

- retainer means (1 1 ) of the goggles behind the 
user's head, and wherein each lens (la, lb) 
has, with reference to a respective user's eye 
(El, E2), a front portion (3a. 3b) and an outer 
lateral curved portran (4a, 4b) smoothly merg- 
ing with each other without corners, character- 
ised by the following combinatk>n of features: 

each lens (la, lb) Is shaped according to 
a cylindrical surface having rectilinear ver- 
tical generating lines and progressively 
variable curvature radius (R3, R4), much 
greater in correspondance of said front 
portion (3a, 3b) and smaller in correspon- 
dance of said lateral portion (4a, 4b), 
said connecting means (2) are substantial- 
ly rigid and substantially shaped and ar- 
ranged according to the same cylindrical 
surfaces of the respective lenses (1a, lb), 
said contact means (9) are secured to said 
lenses (1a, lb) through said connecting 
means (2), whereby in use said lenses (la, 
1 b) are placed in close proximity of the face 
surface surrounding the eyes (E1, E2) of 
the user. 

Goggles according to claim 1 , characterised in that, 
with reference to the use condition of the goggles, 
the distance between said two lens (la. 1 b) and the 
surface of the user's face is such that two visual rays 
(r, s) coming out from the user's eyes (E2, El) in a 
horizontal plane each with a diverging angle (C) of 
about 1 with respect to a vertical symmetry plane 
(A) of the goggles, hit the lenses (1a, lb) at two 
points (R, S) thereof in which two lines (NR. NS) 
perpendicular to the lenses (la, 1b) and passing 
through said two points (R, S) diverge from each 
other by an angle (D) less than 30**. 

Goggles according to claim 1 , characterised in that 
the curvature radius (R3) of the cylindrical surface 
of each lens (1a, lb) in correspondance of the re- 
spective front portion (3a, 3b) thereof is not less 
than 1 30 nnm, and Is preferably about 200 mm. 

Goggles according to claim 1 . characterised in that 
the curvature radius (R4) of the cylindrical surface 
of each lens (la, lb) in corr spondanc of the r - 
spectlve lateral portion (4a, 4b) thereof Is not less 
than 25 mm, and is pref rably about 35 mm. 
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5. Goggles according to claim 1 , characleris d In that 
it comprises a substantially rigid supporting frame 
(2) having two annular portions (2a. 2b) defining in 
one piece two eyepieces (8a, 8b). 

6. Goggles according to claim 5, characterised In that 
said contact means are defined by integral portions 
(9a, 9b) of a continuous annular seal member (9) 
made of a soft material and connected in a water- 
tight fashion to said annular portions (2a, 2b) of the 
supporting frame (2). 

7. Goggles according to claim 6, characterised In that 
said supporting frame (2) has, in correspondance 
of each of said two eyepieces (8a, 8b), a respective 
substantially channel-like annular seat (23), in that 
said seal member (9) defines, In one piece with said 
contact elements (9a, 9b), a pair of substantially 
channel-like annular seals (24) housed within said 
annular seats (23) of the frame (2), and In that said 
two lenses (1a, 1b) are peripherally fitted within said 
annular seals (24). 

8. Goggles according to claim 5, characterised In that: 

said supporting frame (2) has opposite open 
ends (13,14,16), 

a pair of hollow closure members (1 0) is releas- 
ably engaged on said open ends (13,14,16) of 
the supporting frame (2) and form therewith re- 
spective anchoring buckles, 
said retainer means comprise a flexible strap 
(11) having saw-tooth indented ends (12) ad- 
justably engaged through said anchoring buck- 
les. 

9. Goggles according to claim 8, characterised in that 
said indented ends (12) of the strap (11), when en- 
gaged through said buckles, act as safety members 
preventing disengagement of said closure mem- 
bers (10) relative to the supporting frame (2). 

10. Goggles according to claim 9, characterised In that 
each of said buckles comprises an outer aperture 
(19) and an Inner aperture (15) formed at corre- 
sponding positions respectively in the hollow clo- 
sure member (10) and In the corresponding open 
end (14) of the supporting frame (2), a deviating 
member (15a) formed on said open end (14), and 
a catch member (21) facing towards said deviating 
member (15a) for engagement of the respective In- 
dented end (1 2) of the strap (11) and to which a re- 
sillently deformable wing (20) is fixed, said wing (20) 
projecting from the closure member (10) and being 
adapted to b manually pull d outwardly of th gog- 
gl s so as tor I as saidind nt d end (12a) of the 
strap. 


11. GoggI s according to claim 1 , characterised In that 
ach of said lenses (1 a, 1 b) is formed by a thin sheet 
of transparent organic material, 

5 12. Goggles according to claim 1 , characterised in that 
each of said lenses (la, lb) Is treated by anti-tar- 
nishtng methods on the inner surface thereof. 

13. Goggles according to claim 1 , characterised in that 
10 each of said lenses (1a, lb) is treated by anti- 
scratch and/or mirroring and/or photoabsorbing 
methods on the outer surface or within the mass 
thereof, 

is 14. Goggles according to claim 5, characterised in that 
said two lenses (la, lb) are defined by integral por- 
tions of a single sheet. 

15. Goggles according to claim 14, characterised in that 
20 said sheet is self-supporting, whereby said two eye- 
pieces (8a, 8b) are solely formed by the portions of 
said sheet defining said two lenses (la, 1 b). and by 
the respective contact means (9a, 9b). 

2S 16. Goggles according to claim 6, characterised in that 
said annular seal member (9) hae a eight-defomned 
continuous ovaloid shape so as to bear against 
forehead, temples, checks and nasal septum of th 
user. 

30 

17. Goggles according to claim 6. characterised in that 
said annular seal member (9) has a continuous oval 
shape so as to bear against the upper lip of the user, 
thus enclosing the user's nose as a conventional 

35 diving mask. 

18. Goggles according to claim 6, characterised in that 
said annular seal member (9) is formed by two dis- 
tinct annular seals (9a, 9b), each surrounding a re- 

40 spectlve user's eye (El, E2). 


so 
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